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Research on the net present value comparison of shunt power quality
compensators under complex conditions
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Abstract: Power quality problems such as harmonics, reactive power and unbalance in distribution network are becoming
more and more prominent, so the operating conditions of the power quality compensators become complicated. In order to
analyze the economy of active, passive and hybrid compensators under complex conditions, the net present value
comparison research of the three shunt compensators is carried out. Firstly, the field investigation is carried out on the
operating conditions of the power quality compensators in distribution network, and the compensation effects of the three
types of compensators under complex conditions are simulated by the measured data. Secondly, according to the
simulation results, the economic evaluation of the compensators is carried out by net present value method. The net
present value expressions of the three compensators are derived, and the net present value changed areas with the change
of harmonic, unbalanced current and reactive power under complex conditions are obtained. Finally, an example is given
to verify the analysis results.
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Fig. 1 Power quality compensation system in distribution network
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Fig. 2 Control chart of hybrid compensator
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Fig. 3 Measured daily load characteristic curve

2.2 EXTRT=REEFHMEMR

F ) TC PR X 52 2% R T B ) A8, A SCHE PSCAD
BT RS T — A DU ST F B XY, 23 il b
S AMER B M AMER AT T . o, T
PR E AR AR B I JC IR o e g B oMz
INREM) 5 IRTCIRDER S, AMETCIHA S Ul TR
BB A TR AMEE B FIAP s AR AN
AR AP IR, SR E TCUAMEL R
e D R, HAs D Z KRR 0.95,

R EAMERCR WA 4 FroR, AMERTE S
X & AR S IR 1 B, WK 4 Figk



_14- SRR T

1 ATLAEH, EEDiaMe b, =R EAMERCRY
BRSPS TR R, AME A R AL
AR T TG USRI B 2 R H G U B A2 TC T
B H bR D MO 272, (B AMERCR BENHL 32
FEDERRIER b, AU B REIERR AU, ROR
I JCURHECE KRRk 5 UG, ROREB S WG
BEE AT N TSI YERR 5 BN, A IR UE
BRHABIEE, T Iolihe BB e B R A U
BEEAR, Pt DL 2 B AR (1)1 I D B R A U
PEE T AEAPHAME L, ol E AR SEHAY
firxhEEhfg, PIRRCR 7 ARG E K
AW AMEAAG, AMEBCRAE T B R A
0,40 =KV wiy wiy wi/kA ) e il

0.30+
0.20
0.10
0.00
-0.10
0.20F
0.30F
-0.40%
0.40 -
030+
0.20F
0.10
0.00
0.10F
—0.20F
-0.30F
040+
0.40 1
0.30 1
0.20
0.10
0.00 \
-0.10}
-0.20F
0.30F
-0.40t
040
0301
0.20¢
010
0.00
~0.101
—0.20F
-0.30F

0'400.3(11’} {},SIRU U.:LI{}O 0.4IJI! G.ai-l(! (].4(;0

I's

4 S E St I i 2

Fig. 4 Measured daily load characteristic curve
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Table 1 Power quality parameters before and after compensation
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Table 2 NPV expressions of three compensators
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Table 4 Parameters of three compensators
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Fig. 5 NPV distribution area of three compensators

varies with operating conditions
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Table 5 NPV comparison of three compensators

in different areas
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Table 6 Measured data
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